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Schwannomas are tumors arising from the
Schwann cells of the neural sheath ofmotor
and sensory nerves. They are seen in all cra-
nial nerves except optic and olfactory. They
are also called neurilemmomas, neurino-
mas, and perineural ﬁbroblastomas (7).
They arise focally from the sheath of the
nerve fascicle and present as well-deﬁned
eccentrically placed masses. This allows
their dissection from the underlying neural
bundle (7). Three clinical settings can be
distinguished: localized schwannomas, in
associationwithneuroﬁbromas (as apart of
Von Recklinghausen syndrome), or as
schwannomatosis. Schwannomas occur in
any age group and there is no sex prefer-
ence. They are seen predominantly in the
VIII cranial nerve. When occurring in ex-
tracranial locations, they commonly involve
the head and the neck (9), the tongue (4),
the nasopharynx and the parapharyngeal
space (10), and the brachial plexus (16). Lit-
erature mentions schwannomas in the gas-
trointestinal tract (20, 22), the psoas mus-
cle (11, 21), and occasionally the external
genitalia (14).






MRI: Magnetic resonance imaging
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WORLD NEUROSURGERY 78 [3/4]: 375.eranial schwannomas and about 13%of ocul-
motor nerve schwannomas, as reported in
he literature (19). Patients present with VI
erve paresis. Clinical features and neurora-
iologic imagery are frequently insufﬁcient to
each an accurate preoperative diagnosis.
 BACKGROUND: Schwannomas of
tumors. The tumor may be located with
prepontine region. However, literature
isolated schwannoma of the orbit, a
abducens nerve to the lateral rectus m
abducens nerve schwannoma located
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schwannoma in a 42-year-old man with
resulted in progressive diplopia and f
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enerative changes, such as cyst formation,
alciﬁcation, hemorrhage, and hyaliniza-
ion (5). Tumors that have undergone cystic
egeneration (presumably because they
ave outgrown their blood supply) are
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e cavernous sinus or more often at the
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RUI MIGUEL FERREIRA RATO ET AL. INTRAORBITAL ABDUCENS NERVE SCHWANNOMAsometimes capable of relatively rapid ex-
pansion because of enlargement of their
cystic component (18).
Intraorbital schwannomas may arise
fromdifferent nerves, but sometimes itmay
be difﬁcult to identify their true origin (3).
Housepian et al. (12) were probably the ﬁrst
to hypothesize that these schwannomas
most frequently originate from the nasocil-
iary nerve. Other investigators (6) followed
the same idea, although anatomic or clini-
cal reports supporting such hypothesis are
difﬁcult to ﬁnd in the main literature.
We report a case of a cystic schwannoma
of the orbit, arising from the terminal
branches of the abducens nerve to the lat-
eral rectus muscle. Literature research has
identiﬁed only one other abducens nerve
schwannomas of the orbit, described by
Irace et al. (13).
Figure 2. (A) Preoperative axial T1-
isointense lesion, and medial disp
Preoperative axial T2-weighted M
weighted MRI showing the same
Figure 3. (A) Photomicrograph showing a typical
(Antoni A) and hypocellular areas (Antoni B) are
tumor cells show a diffuse nuclear positivity for S100
375.e2 www.SCIENCEDIRECT.comASE REPORT
42-year-old man was admitted to our
utpatient’s clinic with a 1-year history of
rogressive visual loss, diplopia, and
ainful proptosis on the left eye. No stig-
ata of neuroﬁbromatosis type 1 or 2 was
dentiﬁed.
On ophthalmologic examination, the pa-
ient had a 70% decrease in left eye visual
cuity, using the Snellen chart eye examina-
ion. On physical examination, a left eye
roptosis was clearly identiﬁed and a left VI
erve palsy was the cause of the diplopia
Figure 1). No other neurological abnor-
alities were found.
Preoperative diagnosis of a benign in-
raorbital neoplasm was made by means of
agnetic resonance imaging (MRI) scans
Figure 2).
ted magnetic resonance imaging (MRI) showing s
ent of the intraconal portion of the optic nerve w
wing a two-density cystic lesion with a fluid–fluid
with homogeneous ring-shaped gadolinium enha
gy of a schwannoma. Alternating hypercellular
fied (hematoxylin and eosin, 400). (B) Ther
protein (40).
WORLD NEUROSURGEAt this point we decided for a left lateral
rbitotomy to perform an intraconal ap-
roach to the tumor. The lesion originated
rom the VI nerve terminal branches and
ttained a large size by splitting and dis-
lacingboth lateral rectusmuscle andnerve
bers. The surrounding structures were me-
iculous identiﬁed and gently detached from
he tumor, namely the optic nerve. A ﬁrm,
apsulated lesion was en bloc excised. The
ntegrity of the majority of VI nerve ﬁbers was
onﬁrmed at the end of the procedure.
Histopathologic examination of the
pecimen conﬁrmed a cystic schwannoma
Figure 3).
At the immediate postoperative period,
ne could still see the left proptosis and VI
erve palsy.
At 6 months follow-up after surgery, the
atient had no complaints of diplopia or
roptosis and there was no detectable VI
erve paresis (Figure 4). An MRI was per-
ormed (Figure 5) at this time.
ISCUSSION
ncient schwannoma is a rare variant,
hich was ﬁrst described by Ackerman and
aylor in 1951 (1), and predominantly con-
ists of Antoni B tissue. This is character-
zed by degenerative changes such as cyst
ormation, calciﬁcation, hemorrhage, ﬁ-
rosis, and cytologic atypia. It is typically
symptomatic and difﬁcult to diagnose in
he absence of clinical symptoms. Symp-
oms are usually due to its pressure onnerve
h contours and oval shape of the
enhancement or narrowing. (B)

























































RUI MIGUEL FERREIRA RATO ET AL. INTRAORBITAL ABDUCENS NERVE SCHWANNOMACystic degenerations are rarely reported
in schwannomas of the orbital region, ol-
factory groove, tentorial hiatus, posterior
cavernous sinus, presacral region, maxil-
lary region, and intraspinal and intraven-
tricular locations. They are also observed in
schwannomas arising from the vestibular
or vagal nerve, jugular foramen, and tho-
racic neurilemmomas (1).
Tumor necrosis, thrombosis of the ves-
sels with resultant necrosis plus hemor-
rhage or tumor neovascularity have been
described as possible mechanisms of hem-
orrhage in the schwannoma. Blood in these
cases often does not clot and forms a layer,
depending on the viscosity and protein-
aceous content of the cyst ﬂuid. This often
results in the formationofﬂuid–ﬂuid levels.
The Antoni B portion of the schwannoma
can undergo degeneration to form cystic ar-
Figure 4. Postoperative image at 6
Figure 5. (A) Postoperative corona
Postoperative axial T1-weighted MRI w
WORLD NEUROSURGERY 78 [3/4]: 375.eas that can progress to become large cysts
23). To our knowledge this is the ﬁrst case
eing described as an intraorbital cystic
chwannoma of the abducens nerve.
The lateral orbital approach was ﬁrst
roposed by Krönlein in 1889 (17), and it
as later modiﬁed by Berke (2). The lat-
ral orbitotomy is useful for retrobulbar
esions, and it can be extended for more
osterior lesions. The procedure involves
emporary removal of the lateral wall of
he orbit to gain access to the entire lacri-
al gland and lateral, superolateral, and
nferolateral tumors. Examples of lesions
uited to this approach include pleomor-
hic adenomas and some cavernous hem-
ngiomas. In our patient, the lateral orbi-
otomy was the most suitable approach,
nd we were able to perform complete
emoval of the tumor.
ths with no ocular nerve palsies.
eighted magnetic resonance imaging (MRI). (B) Po
ith gadolinium, showing complete tumor removal.
1-375.e4, SEPTEMBER/OCTOBER 2012 www.WOAs described by Erdogmus et al. (8),
hen performing intraorbital surgery,
natomic knowledge of the innervation of
he extraocular muscles allows one to
inimize damage to neural structures. In
articular, when approaching the supero-
ateral compartment of the orbit through
lateral orbitotomy, the knowledge of the
ourse and branching of the abducens
erve is required. This cranial nerve runs
n the medial surface of the lateral rectus
uscle, and these investigators report
hat the area nervosa of the nerve mea-
ures 3.55 mm on the right and 3.43 mm
n the left. They identify this area in the
iddle third of the muscle. In our case,
his knowledge was essential to preserve
erve integrity and function.
Based on the work of Erdogmus et al.
8), Irace et al. (13) proposed that the en-
ry point of nerve ﬁbers in the muscle
e.g., area nervosa or myoneural junction)
15) is the zone where intraorbital
chwannomas truly arise. Similar to the
escription by Irace et al. (13), in our case,
e were able to demonstrate, preopera-
ively by MRI (Figure 2) and intraopera-
ively by identifying the area of attach-
ent of the tumor, the origin of the
chwannoma from the abducens nerve.
Wesummarize themain featuresby com-
aring our case with the one described by
race et al. (13) (Table 1).
CONCLUSIONS
Although Housepian et al. (12) hypothe-
sized that these schwannomas most fre-
quently originate from the nasociliary
nerve, the case presented by Irace et al. (13)
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RUI MIGUEL FERREIRA RATO ET AL. INTRAORBITAL ABDUCENS NERVE SCHWANNOMAshed a light over the true origin of this tu-
mor. Our case conﬁrmed that the true ori-
gin of this tumor is actually the VI nerve,
most precisely at the point where it meets
the lateral rectus muscle. The knowledge of
these anatomic features was the key for a
total removal with preservation of the VI
nerve function (ﬁrst case in literature).
In linewith these results, we are nowable
to afﬁrm that the total removal of this tumor
is possible, as well as nerve function preser-
vation.
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